T HE Bureau of the Census and the National Office of Vital Statistics have jointly conducted a small study in Memphis, Tennessee, to test the feasibility of a reliable larger-scale study of socio-economic differences in mortality.
The need for this study arose, specifically, out of efforts to find a way of obtaining more reliable data than we have had hereto fore on mortality rates according to occupation. In the past, such data have been derived from the occupation reported on the death certificates filed during the census year and the popu lation by occupation enumerated in the census. Differences in definitions of occupation on the death certificate and for the census, in reporting practices, and in coding have caused some doubt as to the accuracy of such rates. It has been suggested that the amount of variation produced by the three factors could be reduced by using the characteristics of the decedents given in the census schedules in place of those given on the death certificate. This might be accomplished by locating the census record for each individual who dies after the date of enumera tion through the use of the name and address given on the death certificate.
Past attempts at matching death and census records have resulted in locating about 80 per cent of the decedents on the schedules. Analyses based on matched records alone thus might lead to biased results. The present study was planned to obtain information about the deceased persons who could not be located in the census records so that the causes for failure to match could be determined and better rates of matching achieved; in addition, the bias could be assessed by comparing the characteristics of the unmatched persons with those of the matched persons.
An alternate suggestion for providing additional information about the deceased was developed in the second part of the study. A questionnaire which included items, related to possible mortality studies, that appeared in the census schedules was designed. It was planned to mail the questionnaire to the persons who had provided the information for the death certifi cate. If replies to the questionnaires were satisfactory, that is, corresponding to census entries, this might provide a more practical method of obtaining detailed information about the decedent. There was also the possibility that the queries would be returned with greater frequency than the known matching rate.
Census-NOVS Study of Death Certificates

P r o c e d u r e
A special census of the City of Memphis had been taken as of January 31, 1958. One of its chief purposes was to test self enumeration as a method of collecting census data. A week prior to the census date, a listing operation was carried out in which the address of each household and the name of the house hold head were recorded. At that time, the schedules were distributed to each dwelling unit with instructions requesting that the completed schedules be mailed to the census field office in Memphis. Entries on the schedules were made by a member of the household for the entire household, or if necessary, by a more competent person. Follow-up on 10 per cent of the sample households was made by the field office to obtain schedules from households that had not mailed them in. Special surveys were later conducted to check on the coverage of households and persons within households.
Death certificates for events occurring in Shelby County (in which the city of Memphis is located) are filed with the Shelby County Health Department and then forwarded to the State office. The Tennessee State Department of Health sent the National Office of Vital Statistics reproduced copies of all cer tificates of deaths occurring in Shelby County during the months of February and March 1958. Odd numbered certifi cates for February and even numbered for March constituted the study sample. Death certificates for illegitimate babies, for infants who were born after the date of the census, and for persons whose usual residence was outside the city limits of Memphis were eliminated, leaving 349 cases in the sample.
A questionnaire was sent out for each remaining death cer tificate. It was addressed to the person given as the informant. In cases for which the informant's name was not specified or the address was not clear, a letter was sent first to the funeral director or the State office of vital statistics requesting the name of a close friend or relative of the deceased, or a better address, where this was the problem.
The questionnaires were sent out from two to three months after the date of death. If no reply was received in two weeks, a follow-up letter and questionnaire was sent to the same in formant. For deaths in February, the follow-up letters were sent by first class mail but for March the follow-up letters were sent by certified mail. The results of the mail inquiry are shown in Table 1 .
All death certificates and the completed questionnaires were then forwarded to the Bureau of the Census, where location of the enumeration district which included the address of usual residence given on the death certificate, and of any other perti nent address given in the questionnaire, was determined. The appropriate folder of census schedules was then searched for the address and name of the decedent. If the individual could not be found at the usual place of residence, a search was made for the enumeration record at the other addresses given on the questionnaire. Of course, for the persons for whom the ques tionnaire had not been returned, only the address on the death certificate was available.
There were 60 persons who could not be located in the census records. Two census enumerators, working regularly in Mem phis, were assigned the task of finding out if these persons were thought to have been enumerated and at what address. The purpose of the study was described to the enumerators and they were provided with instructions and asked to complete special forms for each decendent. Some information was ob tained about every case. In addition, for all persons not lo cated in the census records who had died in a hospital, the date of admission to the hospital was obtained by the State Depart ment of Health. This date served to determine if the deceased was actually in the hospital or institution on the date of enu meration. Among the 17 per cent which could not be matched, no sin gle reason could account for a majority of the failures to match. At the outset of the study, it was thought that failure to match in many, if not most, of the cases was due to the omission at the usual home residence of persons who had been in general hospitals at the time of the census; yet, less than one-fourth of the unmatched cases in Memphis fitted this category. In some cases, specific reasons for persons probably having been missed in the census were suggested by respondents' replies. Each of the following reasons accounted for a few cases. The first four are a function of the self-enumeration procedure used. The last four relate to problems associated with old age or illness, that is, of persons near death. However, these reasons account for only about one-third of unmatched cases, mostly those where the respondent knew that the decedent had not been enumerated. Table 2 . Per cent of responses completed on each item of returned question naires for sample of decedents, Memphis, February-March, 1958. prior to death, and was not regarded as usual resident of any place.
T h e M ilb a n k M e m o r ia l F u n d Quarterly
7. Deceased had planned to move and was, therefore, omitted. 8. Usual address given to hospital was fictitious, so the de ceased was not counted either at hospital or outside.
B. Questionnaire. Replies were received on 83 per cent of the mail queries sent out for February deaths and 88 per cent for March. The difference arose chiefly through the apparently greater effectiveness of the certified mail follow-up of deaths in March.8
The distribution by age, color, and sex of the decedents whose death certificates were used in this study is shown in Table 1 , along with the percentage responding in each group. There were fewer responses proportionately for nonwhite decedents than for white.
While 85 per cent of the questionnaires sent out were re turned, not all the questions were answered. The extent of completed responses is shown in Table 2 . The proportion varied from nearly 100 per cent for the question on residence to about 80 per cent for questions on education and occupation.
The questionnaire would be valuable only if it produced the same information that had been obtained in the census enu meration. Replies to the questionnaire were compared with the replies to the census questions, and where the same information was requested, also with the entries on the death certificates.
There was one question that was exactly the same on the three records. This was number 3 on the questionnaire, " Where was he (she) born?" Out of 194 times that the question on place of birth was answered on all 3 records, the answer agreed in 162 cases. A question on occupation and industry appeared on all 3 records, but the variations in the nature of the ques tion made it possible to compare the records only in pairs. All comparisons of like responses were made for the group of records on which the question was answered on both. Since not all questions were completed on the census record, the number of comparisons possible were reduced so greatly that the study is not particularly valuable in this respect. The results of the comparisons of questions appearing on different records are shown in Table 3 .
D i s c u s s i o n
A. Matched Death-Census Records. The success of locating an individual in the census records depends obviously on know ing the address at which he was enumerated. In accordance with census practice, each person is enumerated at his usual residence, that is, the place where he lives and sleeps most of the time. The concept of " Usual residence" is also used in com pleting the death certificate, except for persons dying in resi dent institutions. For these individuals, the person completing the death record is asked to enter the usual place of residence of the deceased before he entered the institution. Since this address does not serve to locate the census record, separate identification of deaths occurring in resident institutions is needed. It is not possible to know from the death certificate how long the deceased was in the institution, or if he had al ready been admitted on the day of the enumeration. Thus, it may be necessary to search the enumeration schedule for both the previous residence and the institution in some cases.
There were slightly more cases, proportionately, matched for March than for February, suggesting the existence of an optimum interval after the census date for maximum success in matching death records. Owing to the fact that the census enumeration takes place over a period of time rather than on one day, persons who died during the interval between the census date and the enumerators' visit may often be omitted from the schedules.
The characteristics of the unmatched cases as shown on the death certificate, when compared with those of matched cases, indicated that there was some selection. A higher proportion of nonwhites, particularly females, were not located in the cen sus record. There was no clear evidence of bias for age or marital status. Apparently, hospitalization at death, or at the time of enumeration, did not affect the chances of matching. The field investigation did not suggest any changes in enumer ation procedure that would have improved the rate of matching.
The rate of matched records reached in this study may pre sent a maximum possible because the deaths used in this sam ple were for urban persons, that is, residents of Memphis who had died in Shelby County. Also, additional information on ad dresses was obtained from the questionnaire. This is an ideal set of circumstances compared to locating persons who have died in counties or States other than that of their usual place of residence, or who reside in rural areas.
B. Questionnaire. The response rate for the questionnaires compared quite well with the experience of other mail surveys. The rate was improved by the use of certified mail/ There is some evidence of bias in the nonresponse group. A higher proportion of nonrespondents was found for nonwhite decedents, with females exceeding males. The completeness of response varied with the type of question. The correspondence of replies to questions on the census schedules and the question naire was relatively high for birthplace of the decedent or his parents. It was lower for education and occupation; but these comparisons are scarcely conclusive because they have been made only when replies on both records were completed. P r o s p e c t s f o r L a r g e -S c a l e S t u d y
The chief problem in a study of characteristics of decedents as described in census records is the number of persons not located in the initial matching process. The pilot study showed that these persons may have been residents of an institution rather than of the address indicated on the death certificate; and that for other persons not located in the census record, it was possible to obtain information about their characteristics in a field follow-up. Thus, a large-scale study of mortality ac cording to characteristics of the decedent as given in the census enumeration record is feasible, if special provision is made to locate persons dying in resident institutions and field or mail follow-up is provided to estimate the characteristics of the unmatched.
A comparable study through questionnaires alone would also require special provisions to obtain complete and accurate responses. In addition, there would still be the problem of having characteristics for the decedent and the base population from different sources.
Prospects for conducting a large-scale study of differential mortality, in conjunction with the 1960 Census, will depend on the creation of a satisfactory research design and on obtain ing adequate funds to meet the costs of the study.
